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Introduction 


This  report  is  to  present  the  reader  with  a  brief,  nontechnical  sum- 
mary of  conclusions  and  recommendations  for  the   detailed  studies  on  the 
Taylor  Creek  study  site.   Backup  data  may  be  found  in  the  main  report. 


Location  and  History 

The  Taylor  Creek,  Colorado,  study  site   is  located  in  the  northwest 
corner  of  Colorado  in  Moffat  County,  approximately  22  miles  south  of  Craig. 
The  area  is  comprised  of  2,280  acres  of  which  2,200  acres  are  in  all   or 
parts  of  sees.  2,  3,  4,  9,  and  10,  T.  3  N. ,  R.  93  W.  and  80  acres  in  sec. 

33,  T.  4  N. ,  R.  93  W. 

The  first  white  settlers  came   into  northwestern  Colorado  in   1830. 
Prior  to  this  the  Ute   Indians  occupied  the  region.   The  cattle  industry 
began  in  1850  when  ranchers  from  Texas  began  driving  their  cattle  through 
the  area  en  route  to  northern  ranges  and  markets   in  the  California  gold 
fields. 

The  railroad  came   to  Craig  from  Denver  in  early  1900.   By  1908  the 
town  of  Craig  was  incorporated  and  was  entirely  dependent  on  the  livestock 
industry.   Even  though  livestock  raising  and  dry  farming  are  still  major 
industries  in  the  area,  the  mining  of  coal  is  again  gaining  rapidly  as  a 
significant  contributor  to  the  economy.   Coal  mining  coupled  with  oil  and 
gas  exploration  and  powerplant  development  has  made  the  town  of  Craig 
grow  from  5,000  to  6,000  in  population  in  1  year. 

The  study  site  was  selected  as  a  representative  site  of  a  much  larger 
area  of  energy  mineral  lands  having  potential   for  lease  and  development. 
It  is  classified  by   the  Bureau  of   Land  Management  as  range  land  and  is 
presently  utilized  for  livestock  grazing  and  wildlife  management. 

The  Bureau  of  Land  Management  made  a  rather  thorough  archeological 
assessment  of  the  area,  but  very  little  evidence  of  archeological  remains 
was  found. 


Climate 

The  Taylor  Creek  site  has  a  semiarid  climate  that  is  characterized 
by  wide  annual  variations  in  temperature  and  well  defined  seasons.   The 
area  has  a  mean  annual  precipitation  of  18  inches.   The  winters  are  gen- 
erally cold,  with  large  amounts  of  dry,  light  powdery  snow  with  moderate 
snow  water  content.   Summers  are  mild  with  occasional  hot  spells  usually 
accompanied  by  dry,  moderate  winds. 


SUMMARY 


July  Is  the  hottest  month  of  the  year  and  temperatures  will  often  be 
in  the  high  90 's  during  the  daytime,  and  mid-40 's  at  night.   The  average 
mean  summertime  temperature  will  be  in  the  mid-60 's.   January  is  the  cold- 
est month  of  the  year,  the  average  mean  daily  temperature  will  be  in  the 
mid-20 's  with  extremes  recorded  as  low  as  -40°  F.  to  -45°  F. 

Records  indicate  102  frost-free  days  in  the  Meeker  area  and  94  days 
in  the  Axial  Basin  area.   Frost-free  periods  at  the  Taylor  Creek  site 
can  be  expected   to  be  somewhat  less  and  are  estimated  to  be  about  85  to 
90  days. 

Approximately  50  percent  of  the  average  annual  precipitation  occurs 
during  the  growing  season.   The  snow  pack  normally  begins  to  develop  by 
late  October,  although   September  snowfalls  are  also  common.   The  melt 
normally  begins  in  April  and  continues  well  into  June  and  early  July. 

The  prevailing  winds  over  most  of  the  site  will  be  from  the  south- 
west from  3  to  5  miles  per  hour;  some  10  to  15  percent  of   the  time  the 
wind  will  blow  out  of  the  northeast.   Although  fair  weather  winds  will 
rarely  exceed  24  miles  per  hour,  winds  up   to  100  miles  per  hour  have 
been  recorded  in  the  area  due  to  cold  fronts  and  thunderstorms. 

The  area  has  a  relatively  low  humidity,  and  the   occurrences  of  fog 
and  dew  are  generally  confined  to  areas  along  the  stream  and  river  valleys 
during  the  winter  months.   Severe  hail  storms  are  rare. 

Clear  sunny  skies  with  a  low  humidity,  a  high  percentage  of  summer 
sunshine,  summer  rainfall,  and  heavy  snow  in  winter  are  conducive  to 
rapid  vegetative  growth  for  selected  plants.  From  the  existing  data  it 
appears  that  climate  will  not  be  a  limiting  factor  in  reclamation.  The 
climate  of  the  area  is  such  that  supplemental  watering  for  seedling  es- 
tablishment and  germination  will  not  be  required  in  most  years.  No  known 
aquifer  in  the  area  would  supply  sufficient  water,  therefore,  supplemental 
watering  if  employed  would  have  to  come  from  surface  impoundments. 


Geology 

Geologically  the  area  is  part  of  the  Axial  Basin  with  the  Danforth 
Hills  to  the  south  forming  an  arbitrary  dividing  line  between  the  Wyoming 
Basin  and  the  Colorado  plateau  provinces.   The  principal  geologic  forma- 
tion in  the  area  is  the  Mesaverde  group.   This  group  is  made  up  of  the 
lies  and  Williams  Fork  Formations  which  contain  four  basic  rock   types: 
sandstone,  shale,  siltstone,  and  coal.   Approximately  200  feet   of   the 
Williams  Fork  member  were  evaluated.    The  sandstones  vary  in  thickness 
from  a  few  feet  to  over  70  feet.   They  are  light  colored,  white  to  buff. 
The  grain  size  ranges   from  very   fine   to  medium.   Most  sandstone  beds 
contain  many  fine  particles  of  clay  and  are  usually  cemented  with  calcium 
carbonate  or  a  matrix  of  bentonitic  clay.   The  shales  are  usually  gray  to 
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dark  gray  and  show  signs  of  drag  folds  and  other  flow  structures.  Occa- 
sionally they  have  black  coaly  zones.  They  range  in  thickness  from  thin 
lenses  to  massive  layers  many  feet  thick.  The  weathered  zones  are  finely 
laminated  and  have  many  fractures  near  the  surface.  The  siltstones  are 
light  colored  and  vary  in  thickness  as  do  the  sandstones.  They  are  com- 
monly fractured  and  show  iron  stains  near  the  surface. 

The  coal  occurs  in  seams  that  vary  in  thickness  from  about  1  foot  to 
12  feet  in  the  area  planned  for  surface  mining.   In  most  cases  the  seams 
contain  pure  coal  with  shaley  coal   in  the  transitional  boundaries  from 
one   coal  seam  to  another.   There  are  thicker   coal  beds  in  this  area  but 
at  greater  depth  than  that  planned  for  surface  mining.   The  coal  samples 
were  not  given  to  the  Geological  Survey  for  analysis. 


Soils 

The  soils  in  the  area  have  developed  under  a  semiarid  climate  and  as 
a  result  have  been  formed  under  sparce  to  moderate  vegetative  cover;  there- 
fore, they  retain  most  of  the  natural  fertility  of  the  parent  material. 

Surface  soils  vary  in  texture,  color,  and  depth  depending  upon  their 
position.  Generally  they  are  composed  of  clay  loam  to  clay  with  some 
areas  of  sandy  loam  and  loam  texture.  Subsoils  are  predominantly  clay. 
They  are  usually  lighter  in  color  and  contain  moderate  amounts  of  lime. 
Soil  structural  development  is  strong,  and  the  soil  peds  are  distinctly 
visible  in  place,  and  when  disturbed  most  of  the  entire  mass  consists  of 
entire  peds.  A  soil  rating  was  made  of  the  soils  on  the  study  site  to 
express  their  suitability  as  a  medium  for  revegetation. 

Soil  Unit  II  (6020)  is  moderately  deep  soils  (30"  to  60"  or  more), 
slightly  calcareous,  with  a  strong  to  moderate  structural  development, 
and  nonsaline.   The  surface  textures  vary   from  loam  to  clay  loam.   The 
subsoil  textures  are  usually  fine  clays.   Slopes  are  between  3  to  5  per- 
cent.  Variations  in  this  unit  are  located  in  deep,  narrow  stream  bottoms. 
The  vegetation   is  big  sagebrush,  serviceberry,  and  oak  brush  with   an 
understory  of  native  grass  and  forbs.   There  are  234  acres  in  this  unit, 
which  represents  10  percent  of  total  site  area.   Soils  in  this  unit  are 
suitable  for  stockpiling  of  topsoil. 

Soil  Unit  III  (6030)  has   shallow  soils,  12  to  36  inches  in  depth, 
is  slightly  to  medium  calcareous,  and  in  most  cases  has  strong  structure 
development.   This  unit  is  confined  mostly  to  the  sloping  ridge  tops  or 
mesas   and  has  side  slopes  varying   from  5  to  15  percent.   The   surface 
textures  are  predominantly  loam  and  clay  loam,  while   the  subsoil  tex- 
tures are  clay  loam  to  clay.   The  soils  are  nonsaline  to  slightly  saline. 
The  vegetation  is  big  sagebrush,  serviceberry,  scrub  oak,  snowberry,  and 
a  few  scattered  stands  of  quaking  aspen  trees.   There  are  826  acres  in 
this  unit   representing  36  percent  of   the  total  area.   These   soils  are 
suitable  for  stockpiling  material. 
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Soil  Unit  IV  (6040)  has  very  shallow  soils,  less  than  12  inches,  and 
is  slightly  calcareous.   The  structure  is  weak  subangular  blocky  and 
nonsaline  to  slightly  saline.   The  surface  texture  varies  from  loam  lo 
clay  loam,  while   the  parent  material  consists  of  weathered  shale  and 
sandstones.   The  slopes  are  15  to  30  percent  and  usually  have  a  consider- 
able amount  of  rock  exposed  on  the  surface.   This  unit  may  contain  some 
colluvial  soils.  The  predominant  vegetation  is  sagebrush,  sparsely 
scattered  clumps  of  serviceberry  and  Utah  juniper,  with  stands  of  native 
grasses  and  forbs  as  an  understory.   There  are  308  acres  in  this  unit, 
which  represents  14  percent  of  the  total  area.   Soils  of  this  unit  do  not 
have  sufficient  depth  for  stockpiling. 

Soil  Unit  VI  (6060)  soils  have  been  eroded  away,  exposing  bedrock, 
rock  ledges,  and  cliffs  of  sandstone,  mudstone,  or  shale  and  have  steep 
slopes  of  60  percent  or  more.   They  have  very  little  topsoil,  and  are 
nonsaline  to  slightly  saline.   The  vegetative  cover  is  similar  to  other 
units  and  may  include  scattered  Utah  juniper  and  native  grasses  and  forbs, 
This  unit  represents  40  percent  of  the  area  or  913  acres  and  would  not 
be  suitable  for  stockpiling. 

The  soil  inventory  at  the  Taylor  Creek  site  indicates  that  the  soil 
mantle,  when  removed,  stockpiled,  and  redistributed,  will  be  a  satis- 
factory plant-growing  media.   Soil  Units  II   and  III,  which   represent 
46  percent  of  the  area,  have  sufficient  depth  for  stockpiling.   This  is 
not  sufficient,  however,  to  be  redistributed  over  the  entire  study  site. 
Soil  material  within  the  overburden  must,  therefore,  be  used  to  supple- 
ment the  available  topsoils. 


Overburden  Materials 

Soil  profile  depths  within  the  study  site  are  generally  shallow,  and 
it  is  doubtful  that  the  developed  soils  of  the  area  would  provide  a  suffi- 
cient quantity  of  material  to  act  as  an  adequate  topsoil  when  placed  over 
the  reformed  and  shaped  area  following  mining.   For  this  reason,  it  will 
be  necessary  to  consider  the  physical  and  chemical  properties  of  the  over- 
burden materials  underlying  the  developed  soils,   since  it  is  relatively 
certain  that  the  more  suitable  of  these  will  have  to  be  utilized  as  plant 
growth  media  during  reclamation  operations. 

Overburden  material  within  the  study  site  varies  widely  in  both  chem- 
ical and  physical  properties  and,  consequently,  in  suitability  for  use  as 
plant  growth  media.   Logs  in  the  main  report   identify   suitability  and 
location  of  all  materials  evaluated. 

Greenhouse  studies  were  conducted  as  a  check  against  chemical  labo- 
ratory tests  in  the  determination  of  overburden  suitability  for  use   as 
resurfacing  material.   In  this  study  site,  these  tests  verified   each 
other.   If  a  difference  in  ability  to  support  vegetation  were  encountered. 
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additional  chemical  tests  would  have  been  necessary   to  determine  those 
factors  adversely  affecting  plant  growth. 


Vegetation 

The  Taylor  Creek  site  is  at  the  transition  between  the  big  sagebrush 
type  in  the  lower  portion  and  mountain  brush   in  the  upper.   Because  the 
site  is  near  the  upper  limit  of  big  sagebrush,  sage  is   found  on  dryer 
sites  such  as  south-facing  slopes  and  fine-textured  uplands.   Mountain 
brush  occupies  about  two-thirds  of  the  area  but  is  most  abundant  on  north- 
facing  slopes.   Types  of  minor  importance  include  Utah  juniper  on  a  dry, 
rocky  bench  just  north  of   the  Streeter  Mine  and  a  few  stands  of  quaking 
aspen  in  moist  valley  bottoms,  usually  near  springs. 

The  main  grasses  found  in  the  big  sagebrush  type  are  western  wheat- 
grass  and  Kentucky  bluegrass.   On  rocky,  south-facing  slopes,  bluebunch 
wheatgrass  becomes  an  important  associate. 

The  most  common  shrub  in  the  area  mapped  is  serviceberry  and  usually 
it  is  associated  with  Gambel's  oak.   Gambel's  oak  becomes  more  abundant 
with  an  increase  in  moisture  near  slope  bottoms  and  is  also  found  in 
isolated  pure  stands.   Habitat  differences  cause  different  degrees  of 
dominance  by  the  three  shrubs  (big  sagebrush,  serviceberry,  and  Gambel's 
oak)  . 


Topography 

The  area  is  a  region  of  rolling  hills,  steep,  small  canyons,  with 
moderately  sloping  flat  ridge  tops  or  mesas.   The  major  drainage  is  the 
Yampa  River.   The  several  small  tributary  drainages  that  lie  within  the 
study  site  include:   Wilson,  Taylor,  Streeter,  and  Good  Spring  Creeks. 
Elevations  range  from  7,000  to  7,600  feet  above  sea  level.  Topography 
of  the  area  will  influence  the  mining  method  employed. 


Hydrology 

Drainage  basins  at  the  Taylor  Creek  study  site  include  Good  Spring 
Creek  and  its  tributary,  Taylor  Creek.   Hydrologic  data  for  determining 
the  mean  annual  runoff  and  peak  flows  for  these  streams  are  extremely 
limited.   The  only  streamflow   records  are  for  gaging  stations  estab- 
lished in  1974  on  Wiison  Creek  near  Axial,  Colo.,  and  Good  Spring  Creek 
at  Axial,  Colo.   Based  on  the  limited  data,  the  mean  annual  runoff  for 
these  four  streams  is  estimated  at  2,920  acre-feet  from  a  drainage  area 
of  75.7  square  miles. 
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The  annual  peak  flows  for  Wilson  and  Good  Spring  Creeks  were  esti- 
mated at  160  and  210  cubic  feet  per  second,  respectively.   The  estimated 
peak  discharge  for  the  flood  with  a  recurrence   interval  of  50  years   is 
300  cubic  feet  per  second  for  Wilson  Creek  and  400  cubic  feet  per  second 
for  Good  Spring  Creek.   The  two   small  tributary  streams,  Taylor  and 
Streeter  Creeks,  are  at  lower  elevations.   Their  drainages  are  smaller, 
confined  almost  entirely  to  the  study  area.   Their  peak  flows  will  prob- 
ably  result  from  high   intensity  rainfall   rather  than  from  snowmelt. 
Peak  flows  for  these  two  streams  were  computed  from  extrapolated  data 
and  are  estimated  on  a  100-year,  1-hour  rainfall.   The  resulting  peak 
flow  from  such  a  storm  is  estimated  at  100   cubic  feet  per  second  for 
Streeter  Creek  and  120  cubic   feet  per  second  for  Taylor   Creek.   These 
and  other  hydrologic  data  are  only  estimates  and  must  be  considered 
as  such  until  revised  and  more  accurate  data  become  available.   On-going 
studies  of  these  drainages   are  being  made  by  the  Geological  Survey  in 
1975. 

Ground  water  in  the  area  is  confined  almost  entirely  to  perched 
water  on  the  highest  impermeable  beds  and  is  commonly  found  at  depths 
of  less  than  30  feet.  It  is  unlikely  that  substantial  quantities  of 
ground  water  will  be  found  at  depth  because  the  lies  and  Williams  Fork 
rocks  are  generally  of  low  porosity.  This  is  indicated  by  the  fact  that 
the  Colorado-Wyoming  mine  workings  at  the  site  are  dry  although  at  a 
lower  level  than  Streeter  and  Good  Springs  Creeks.  Well  yields  from 
shallow  sources  did  not  exceed  5  gallons  per  minute  during  the  study 
period. 

Analyses  of  surface  water  at  the  site  indicate  nearly  equal  propor- 
tions of  calcium,  magnesium,  bicarbonate,  and  sulfate  when  expressed  in 
milliequivalents  per  liter.   Sodium  and  chloride  are  present  in  signifi- 
cant quantities  in  Taylor  and  Streeter  Creeks.   The  most  abundant  trace 
metals  present  are  copper,  iron,  lead,  and  zinc.   Dissolved-solids  con- 
centrations range  from  about  500  to  1,100  milligrams  per  liter.   During 
low  flow  periods,  the  dominant  cation  is  Mg  and  the  major  anion  is  SO^. 
This  differs  from  peak  snowmelt  periods  when  the  dominant  anion  is  HCO3. 
Magnesium  is  still  the  major  cation  during  snowmelt  but  not  as  large  a 
concentration  as  during  base  flow.  This  may  be  an  indication  that  the 
aquifer  for  this  water  is  the  coal. 

Weathered  bedrock  and  thermally  altered  beds  have  the  greatest  po- 
rosity and  permeability.  Fractured  coals  produce  small  amounts  of  water 
in  the  unweathered  zone,  but  fractures  are  infrequent  in  other  unweathered 
rocks.  Shales  act  as  aquicludes  and  cause  small  perched  aquifers  in  the 
weathered  zone.  Unweathered  sandstone  and  silt  have  low  interstitial 
porosity  and  low  permeability. 

Effects  anticipated  from  mining  are  substantial  increases  in  sedi- 
ment load  and  minor   increases  in  dissolved  solids  in  streams.   Local 
increases  in  dissolved  solids  of  ground  water  are  anticipated.   Many 
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small  perched  water  deposits  will  be  drained  by  surface  mining.   A  few 
semiconfined   aquifers  of  small  yield  capacity  will  be  encountered  by 
deep  mining  operations. 


Legal  Requirements 

In  Colorado,  the  surface-mined  coal  lands  are  governed  by  the  "Colo- 
rado Open  Mining  Land  Reclamation  Act,"  Chapter  92,  Article  13,  Colorado 
Revised  Statutes,  as   amended   September  15,  1973.   A  permit,  bond,  and 
filing  fee  are  required  from  mine  operators.   The  authority  for  enforce- 
ment of  this  law  is  with  the  Executive  Director  of  the  Department  of 
Natural  Resources. 

Local  regulations  are  not  as  explicit  regarding  surface  mining  and 
reclamation  as  are  State  laws.   Information  to  the  extent  and  require- 
ments of  local  regulations  can  be  obtained  from  the  Moffat  County  Court 
House  at  Craig,  Colo. 


General 

Although   it  is  assumed  that  the  land  will  be   returned  to  live- 
stock and  wildlife  use  following  the  mining,  the  possibility  of  dry  land 
wheat  production  should  be  mentioned.   If  the  final  land  shape  is  suffi- 
ciently  leveled  to  permit  farm  machinery  use  and   topsoil  plus  subsoil 
are  restored,  the  area  receives  enough  precipitation  for  successful  dry 
land  farming.   Such   use  would  produce  more  food   for  human  consumption 
than  is   possible  from  native  vegetation.   Present  alluvial  bottoms  and 
colluvial   lower  slopes   have  deep   organic  soils  that  could  be  used  to 
provide  a  satisfactory  plant  growth  medium. 

Data  collection  and  analyses  on  this  study  were  perhaps  more  in- 
tensive than  any  prior  study  of  this  type  conducted  by  the  Bureau  of 
Land  Management.   It  was  sufficient  to  point  out  problems  and  methods  to 
minimize  adverse  effects  on  reclamation  in  quantitative   terms.   It  was 
not,  however,  sufficient  to  develop   detailed  specifications  or  stipu- 
lations for  mining  and  reclamation  plans.   The  study  sets  the  stage  for 
potential  mining  companies  to  expand  on  these  data   in  particular  areas 
of   concern.   It  also  points  out  the  need  for  the  Bureau  to  document  as 
accurately  as  possible  all  baseline  data  involving  the   resource  values 
and  uses  which  will  be  affected  by  surface  mining  such  as: 

Vegetative  inventory_. — i.e.,  composition  by  species,  density, 
estimated  AUM's  for  livestock,  and  estimated  AUM's  for  wild- 
life. 
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Description  of  uses. — i.e.,  class  of  livestock,  AUM's  licensed 
or  permitted,  wildlife  which  occupy  or  range  in  the  area,  recre- 
ational, instructional  or  educational,  and  other.   Written  and 
photographic  documentation  of  significant  geologic,  archeologic, 
historic,  or  cultural  features. 

Description  of  watershed  values. — i.e.,  soil  surface  factor  and 
erosion  classification. 

Written  and  photographic  documentation  of  significant  geologic, 
archeologic,  historic,  or  cultural  features. 


Conclusions 

The  reclamation  effort  will  be  to  restore  or  upgrade  the  existing 
characteristics  of  the  land  and  vegetative  cover  on  the  disturbed  areas. 
Detailed  studies  of   the  soil  mantle,  overburden,  climate,  and   other 
environmental  conditions  indicate   that  the  overburden  or  disturbed 
material  and  other  conditions  are  satisfactory  and  that  reclamation  of 
mined  areas  can  be  accomplished  by  following  a  planned  program. 

Where  topsoils  are  shallow  and  not  sufficient  to  provide  at  least  a 
6-  to  8-inch  mantle,  then  suitable  subsurface  materials  should  be  added 
to  attain   this  depth.   When  this  occurs,  it  is  recommended   that  soil 
amendments  such  as  mulch  and  fertilizers  be  included  to   condition  the 
surficial  material. 

Essentially,  the  requirements  for  removal,  stockpiling,  and  replace- 
ment of   topsoil  consist   of  a  series  of  earth-moving  operations.   The 
surface  soils   should  be  deposited  in  different  stockpiles  than  that  of 
the  subsurface  and  protected  from  erosion.    These  stockpiles  should  be 
located  where  they  will  be  accessible  for  resurfacing  over   the  mined 
area  as  needed. 

Effective  shaping  of  the  disturbed  areas  to  a  preconceived   design 
is  essential  to  these   lands  so  that  they  blend  with  adjacent  topography 
of  undisturbed  lands  and  minimize  drainage  problems.   In  the  study  area, 
it  is  recommended  that  the  disturbed  material  be  placed  back  in  the  pit 
and  graded  to  a  rolling-type  topography  with  slopes  not  steeper  than  4:1, 
and  wherever  possible  they  should  preferably  be   graded  to  a  5:1  slope 
or  less.   Drainageways  should  be  provided  in  the  topographic  design  of 
the  areas,  and   grades  should  be  flat  enough  to  prevent  gullying  and  ex- 
cessive channel  erosion.   Final  grading  should  insure  that  no  flat  areas 
are  created  which  will  pond  water  unless  temporary  ponding  is  a  part  of 
the  entire  erosion  control  program  for  the  area. 

Recommendations  for  revegetation  are:   (1)  fall  seeding,  preferably 
before  October  15,  appears   to  produce  the  best  results  in   this   area. 
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Grasses  and  legumes  should  be  planted  as  soon  as  possible  following  the 
seedbed  preparation,   (2)   avoid  monocultures  in  grass  stand  selection. 
Choose  a  good  mix  of  adapted  species  which  are  drought  resistant  and 
have   good  sod-forming  characteristics,  (3)  when  a  range  mixture  is  used, 
increase  the  recommended  rates  by  at  least  50  percent,  (4)  drilling 
should  be  given  first  consideration  for  seed  application,  and  (5)  where 
trees  are  included   in   the   revegetation  process,  give  first  considera- 
tion to  transplanting  mature  stock  rather   than  planting  seedlings  or 
seed. 

Finally,  proper  post  management  of  the  reclaimed  areas  is  essential 
if  reclamation  is  to  be  successful.   Recommendations  would  be:   (1)  post 
management  practices  as  fencing  to  exclude  overgrazing  and  erosion  and 
(2)  additional  fertilizing  when  needed  to  maintain  and  insure  complete 
establishment  of  adapted  plant  species. 

The  predominant  species  which  occupy  the  study  site  include  the  fol- 
lowing. 


Trees:     *Utah  juniper 
*Quaking  aspen 


(Juniperus  osteosperma) 
(Populus  tremuloides) 


Shrubs:    *Serviceberry 
Big  sagebrush 
Douglas  rabbitbrush 

*Chokecherry 

*Gambel's  oak 
Mountain  snowberry 

Grasses:   *Western  wheatgrass 

Bluebunch  wheatgrass 
Slender  wheatgrass 
Mountain  brome 
Idaho  fescue 
*Kentucky  bluegrass 
Sandberg  bluegrass 
Squirreltail 
Green  needlegrass 


(Amalanchier  alnifolia) 
(Artemisia  tridentata) 
(Chrysothamnus  viscidif lorus) 
(Prunus  virginiana) 
(Quercus  gambellii) 
(Symphoricarpos  oreophilus) 

(Agropyron  smithii ) 
(Agropyron  spicatum) 
(Agropyron  trachycaulum) 
(Bromus  marginatus) 
(Festuca  idahoensis) 
(Poa  pratensis) 
(Poa  secunda) 
(Sitanion  hystrix) 
(Stipa  viridula) 


Forbs 


Yarrov; 

Bedstraw 

Lupine 

Dandelion 

Mules-ears 


(Achillea  lanulosa) 
(Galium  aparine) 
(Lupinus  sp . ) 
(Taraxicum  of fecinale) 
(Wyethia  amplexicaulis) 


''^Designates  those  species  that  should  be  considered  when  establish- 
ing revegetation,  seeding  formulas,  or  transplant  stock.  These  should  not 
be  considered  inclusive. 
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Shrubs  and  some  trees  retain  their  palatability  level  longer  in  the 
fall  and  winter  than  do  forbs  and  grasses;  also  shrub  cover  offers  wild- 
life and  livestock  protection  from  weather  and  predators.   Reclamation 
efforts  should  be  directed  toward  the  development  and  self-perpetuation 
of  plant  communities.   Shrubs  produce  more  extensive  root  systems  than 
most  other  plant  forms  and  can  adsorb  moisture   from  a  large  volume  of 
soil.   Shrub  and  tree  species  should  be  chosen  because  of  their  natural 
adaptation  to  soil  and  climatic  conditions  and  ultimately  provide  cover, 
soil  stabilization,  and  nutritional  browse  for  wildlife  and  domestic 
livestock.  The  native  species  listed  have  done  well  under  the  existing 
environment  and  should  be  given  first  consideration. 

To  enhance  vegetative  growth  of  shrubs  and  trees,  select  low  pockets 
where  moisture  can  accumulate  during  the  wet  seasons.   The  trees  should 
be  planted  to  a  predetermined  pattern  or  grouping,  then  seeded  with  a 
mixture  of  perennial  grasses.   A  study  conducted  by  Montana  State 
University  found  that  a  monoculture  of  shrubs  is  unrealistic  in  reclama- 
tion; however,  the  seeding  rate  of  grasses  should  be  kept  low  enough  to 
provide  a  moderate  level  of  competition  with  shrubs,  forbs,  and  trees. 
This  is  important  since  shrubs  and  trees  compete  with  other  vegetation 
for  plant  food. 

Studies  at  Montana  State  University  also  indicate  that  placing  a 
piece  of  black  plastic,  about  6  feet  in  diameter,  around  each  tree  aided 
in  its  reestablishment.   After  the  plastic  was  placed  and  heeled  in,  it 
left  a  4-foot-diameter  apron  to  adsorb  heat  and  reduce  soil  moisture 
evaporation.   Thus   the  warming  of   the  soil  within  the  root  zone  may 
stimulate  root  hair  development  so  that  roots  may  better  adsorb  soil 
moisture  to  supply  the  needs  of  the  developing  tree. 

A  technique  used  in  other  surface-mined  areas  is  to  assign  the  front- 
end  loader  the  extra  duty  of  salvaging  rootpods  of  native  shrubs  and  trees 
from  the  mine  area  and  transplanting  them  at  predesignated  locations  on 
the  reclaimed  area.   The  advantages  are  many:   (1)  increased  resistance 
to  rodent   activity,  (2)  drought,  (3)  desiccation,  (4)  sunscald,  and  (5) 
also  accelerated  the  reestablishment  of  aesthetic  values.   When  moving 
these  rootpods,  they  should  be  kept  as  moist  as  possible,  moved  fast,  and 
replanted  to  insure  that  the  roothairs  are  not  exposed  to  the  wind  or  sun. 

In  removing  vegetative  material  preparatory  to  mining,  every  effort 
should  be  made  to  select  healthy  tree  and  shrub  species  for  use  at  trans- 
plant stock  for  revegetating  areas  previously  mined.   Other  remaining 
vegetation  should  be  chipped  or  mulched  and  incorporated  into  the  stock- 
piled topsoil  material. 

All  reclaimed  areas  must  be  protected  from  grazing  animals   for  a 
period  of  no  less  than  3  years  or  until  the  district  manager  determines 
that  the  planted  vegetation  is  sufficiently  developed  and  established  to 
withstand  grazing  use  without  damaging  the  overall  vegetative  cover.   In 
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the  event  noxious  weeds  invade  the  rehabilitation  site,  the  local  manager 
should  use  acceptable  methods  of  control  to  remove  them  from  the  plantings 
before  desirable  range  plants  are  "crowded  out"  of  the  reclaimed  area. 

One  of  the  primary  factors   to  be  considered  in  the  manipulation  of 
overburden  materials  is  the  proper  disposition  of  any  toxic  materials  en- 
countered.  The  placement  of  these  materials   should  be  no  less   than  4 
feet  below  the  anticipated  effective  root  depth  of  the  reestablished 
vegetation. 

Due  to  the  climatic  and  edaphic  conditions  that  prevail  within  the 
study  area,  it  is  recommended  that  soil  amendments  and  surface  manipula- 
tions be  employed  on  all  disturbed  surfaces. 

Erosion  may  be  a  problem.  Data  indicate  that  these  soils  should  be 
protected  by  surface  treatments  such  as  contour  furrowing.  Infiltration 
rates  are  high  enough  to  limit  runoff  and  erosion  damage  from  low  inten- 
sity storms,  but  high  intensity  storms  can  be  expected  in  this  area. 
Compaction  of  these  soils  would  decrease  infiltration  rates  and  increase 
runoff,  which  would  result  in  increased  erosion. 

Mulches. — First  consideration  should  be  given  to  the  use  of 
grass  hay  applied  at   the  rate  of   5,000  pounds  per  acre. 
Second  choice  would  be  grain  straws  applied  at  the  rate  of 
6,000  pounds  per  acre.   Vegetative  material  should  be  blended 
into  the   soil  by  rotovation,  disking,  etc.,  to  maximize   the 
value  of  mulching,  rather  than   left  on  the  surface.   Gravel 
or  crushed  rock  can  be  used  as  a  surface  mulching  material  in 
stabilizing  the  surface  against  wind  erosion. 

Fertilization. — Greenhouse  studies  verified  chemical  analysis 
which  indicates  that  all  overburden  samples  have  a  plant  avail- 
able phosphorus  and  nitrogen  deficiency. 

It  is  recommended   that  triple  super  phosphate  fertilizer  be 
applied  at   a  minimum  plant  available  rate   of  50  pounds   per 
acre.   Nitrogen*  should  be  applied  at  the  minimum  plant  avail- 
able rate  of  40  pounds  per  acre. 

Surface  manipulation. — It  is  recommended  that  surface  manipu- 
lation such  as  gouging,  ripping,  contour  furrowing,  pitting, 
chiseling,  etc. ,  be  employed  to  maximize  the  availability  of 
precipitation  for  plant  use  and  also  retard  surface  erosion. 
Heavy  equipment  used  in  the  backfilling,  grading,  and  shaping 


*Use  Urea  nitrogen  when  possible  to  get  a  slow  release  during  the 
growing  season.   Fertilizers  should  be  applied  at  the  same  time  or  in 
conjunction  with  the  mulching  so  that  they  can  be  blended  into  the  sur- 
ficial  materials  by  rotovation,  disking,  etc. 
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operations  has  a  tendency  to  cause  compaction  of  surficial  ma- 
terials.  The  above  described  practices  will  also  assist  in 
breaking  up  and  roughening  these  surfaces  to  decrease  runoff 
and  increase  water  intake. 

Where  highly  pulverized  overburden  materials  are  to  be  used 
at  the  surface,  it   is  important   to  avoid  undue  compaction 
caused  by  machinery  operation.   If  compaction  does  occur,  it 
will  be  necessary  to  scarify  the  surface  by  ripping  or  chisel- 
ing in  order   to  reestablish  proper  physical  conditions  for 
plant  growth. 

Chemical  analyses   of  soils  and  greenhouse   studies   indicate 
that  there  are  little  if  any  toxic  materials  of  any  consequence 
in  the   topsoils  in  the  Taylor  Creek  site.   There  should  be 
little  need  for  supplemental  irrigation  with  normal  rainfall, 
fall  seeding,  and  proper  plant  selection. 

Properly  designed  control  structures  and  ditch  systems  will  prevent 
adverse  off-site  effects  from  sediments  and  dissolved  solids  originating 
from  disturbed  areas. 
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